Abstract: Background: HCV infection and type 2 diabetes mellitus are two chronic conditions which contribute to a significant morbidity and mortality. Egypt has the highest hepatitis C virus (HCV) prevalence in the world (14.7%). The drivers of the HCV epidemic in Egypt are not well understood, but the mass parenteral antischistosomal therapy (PAT) campaigns in the second half of the 20th century are believed to be the determinant of the high prevalence. The mutual relationship between diabetes and increased HCV infection may be due to the association of HCV with hepatic steatosis, insulin resistance and decrease of adiponectine synthesis as well as the nature of diabetes and its inherent complications and/or frequent parental exposure. Objective: There are many studies in the past done on frequency of diabetes in HCV infection and the average was 13.84% prevalence of type 2 diabetes mellitus in HCV seropositive patients, but little number of studies evaluated the prevalence of HCV in diabetics. Our aim is to determine the prevalence of HCV infection in diabetics in Sharkia Governorate and to explore the predominant risk factors for HCV infection and its relation to some demographic parameters of this locality. Subjects and methods: A cross sectional randomized study was conducted to 642 patients, regardless of gender, body weight, educational level or socioeconomic levels, at multicentre managing diabetic patients at Sharkia governorate. All patients were subjected to detection of HCV-ab by third generation ELISA and HBA1C level. Results: The prevalence of HCV infection among diabetic patients at Sharkia governorate approximates 38.7 %. Higher prevalence was detected among patients between 45 & 65 years old, low socioeconomic level, low educational level, those who shared personal utensils, those with family members infected with HCV, patients who previously transfused, previous hospitalized, previously received parenteral anti-bilharzial therapy and those receiving insulin injections. Conclusion: As high as 39% of diabetic patients at Sharkia Governorate are HCVinfected. Apart from classic risk factors, the most significant independable factors associated with development of HCV infection in diabetic patients are low socioeconomic standard and low educational level. Previous blood transfusion, family members infected with HCV, parenteral antibilharzial treatment, sharing personal utensils and previous hospitalization may play also a role.
Introduction
Hepatitis C virus (HCV) infection is an important public health problem affecting more than 170 million peoples worldwide (1) . It is a major public health challenge in Egypt. It is estimated that HCV prevalence is 14.7% among the 15-59 years age group and it is said to be the highest prevalence in the world (2) .
Diabetes is considered to be one of the most common chronic diseases and a growing public health challenge globally, where an estimated 382 million people, corresponding to 8.3% of the world's adult population, has diabetes and it is further expected that by the year 2035, 592 millions of the population would have diabetes corresponding to around 8.8% of the adult population
. Type 2 diabetes mellitus (T2DM), which is characterized by insulin resistance accounts for 90-95% of all diabetics. Diabetes is considered to be the seventh leading cause of death in the United States (4) . It is estimated that by the year 2030, Egypt will have at least 8.6 million adults with diabetes. Diabetes is the eleventh most important cause of premature mortality in Egypt, and is responsible for 2.4% of all years of life lost (YLL). Similarly, diabetes is the sixth most important cause of disability burden in Egypt A link between diabetes and liver disease has been suggested for a very long time. Diabetes was found to be an important cause of liver disease, where patients with diabetes were found to have a spectrum of liver diseases, ranging from abnormal liver enzymes, nonalcoholic fatty liver disease, cirrhosis, hepatocellular carcinoma and acute liver failure, all associated with the increased prevalence of hepatic complications including liver cirrhosis and portal hypertension (6) . On the other hand liver disease was considered to be an important cause of death in T2DM, where in one prospective cohort study, cirrhosis accounted for 12.5% of all death causes (7) .
Since HCV infection was identified, numerous epidemiological studies have reported a higher prevalence of diabetes mellitus type 2 (DM2) among HCV-infected patients, although, the initial association of DM2 and liver disease was established and confirmed in patients with advanced liver diseases long time ago (8) . Several studies from different parts of the world have found that 13% to 33% of patients with chronic HCV have associated diabetes, mostly type 2 DM (9) , Chronic HCV, not chronic HBV, can be considered not only a viral disease, but also a special type of metabolic disease (10) .
No one can expect, who come first; chronic HCV or DM2 but, it is so clear that, chronic HCV is usually associated with hepatic steatosis, insulin resistance and decrease of adiponectine synthesis that all predispose persons chronically infected with HCV to gradual development of DM2 (13) . In the other side, diabetic patients are at high risk of HCV infection from frequent parenteral exposure as they are regular visitors to dentists and have frequent surgical exposures (12) . As hepatitis c infection is endemic in Egypt specially in Sharkia governorate, and there is no previous study done in Sharkia governorate to detect the prevalence of HCV in diabetic patients, so it has become very necessary for a screening exercise to determine the prevalence rate of HCV among diabetic patients in Sharkia and the relation of hepatitis C infection to some demographic parameters, diabetes control and diabetic complications and to detect some of the risk factors of infection in these patients so as to increase awareness of the population and health practitioners of the dangers of the co-infectious state of this virus with diabetes and the importance of following the infection control parameters for HCV .
Subjects and Methods
This is a cross sectional randomized study, at multi-centers managing diabetic patients at Sharkia governorate, during the period from June 2014 to June 2015.
Sharkia governorate is divided into 14 districts Zagazig and Heihia districts were randomly selected.  Zagazig and Heihia cities were randomly selected representing urban areas while Shobak Basta and Sobieh villages were randomly selected from Zagazig and Heihia districts representing rural areas respectively.  Zagazig university hospitals were selected from Zagazig hospitals.  Heihia general hospital, Shobak Basta medical center and Sobieh medical center were included representing Heihia, Shobak Basta and Sobieh.
The study included a total number of 642 diabetic patients at Sharkia governorate.
Inclusion Criteria
Diabetic patients aged 18 to 65 years old regardless of gender, body weight, educational level or socioeconomic levels were included in the study. The study involved the outpatients and hospital admitted patients with or without other comorbidities.
Methods
All patients of this cross sectional study were subjected to the following: For two tailed tests P < 0.025 was considered statistically significant distributed data, P < 0.001 was considered highly statistically significant, and P > 0.025 was considered non statistically significant. For one tailed tests P < 0.05 was considered statistically significant, P < 0.005 was considered highly statistically significant, and P > 0.05 was considered none statistically significant.
Results
The striking result of the study was the high prevalence of HCV infection among type II diabetic patients at Sharkia governorate (249 patients out of 642 patients enrolled in the study have HCV antibodies) with overall prevalence of 38.7 %. Although the prevalence in males is little bit higher than females (44.2% vs 36.6%), the difference did not reach the statistical significant level (p=0.159). 
Discussion
Hepatitis C virus infection is a major public health challenge in Egypt. It is estimated that HCV prevalence among the 15-59 years age group to be 14.7% which is said to be the highest prevalence in the world. The origin of the HCV epidemic in Egypt has been attributed to intravenous schistosomiasis treatment in the 1960s-70s (2) .
A large part of the Ministry of Health budget is spent on treatment of HCV virus and its complications, so multiple studies were conducted among different population groups in Egypt over the last two decades to assess the distribution of infection in the population, risk factors of infection and to help its control. Many studies have been done in different parts of the world proved that there is a mutual relation between hepatitis c virus and diabetes mellitus.
As hepatitis C infection is endemic in Egypt specially in Sharkia governorate (14) , It becomes very necessary for a screening exercise to determine the prevalence rate of HCV antibodies among diabetic patients type 2 in Sharkia governorate and the most important risk factors for HCV infection in those patient and if there is a relation to some demographic parameters, diabetes control or its complications.
The present study showed that the overall prevalence of HCV antibodies in type 2 diabetic patient at Sharkia governorate is 38.7 % which is much higher than that reported by The Egypt Demographic and Health Survey (EDHS 2008), which stated that the prevalence of HCV in general population is 14.7% among a nationally representative sample of 11,126 Egyptians aged 15-59 years old (2) . . The higher prevalence of HCV antibodies in type 2 diabetic patients than general population is in agreement with previous studies that have noted a 2-to 10-fold increase in the sero-prevalence of HCV infection in diabetic patients (15) (16) . Also in a study conducted in 2004, Custro et al. (17) stated that, about 42.3% of the patients with impaired glucose tolerance were infected with HCV. This may be in part due to increased risk of exposure to HCV infection or as chronic HCV is usually associated with hepatic steatosis, insulin resistance and decrease of adiponectine synthesis that all predispose persons chronically infected with HCV to gradual development of DM2 (11) .
It was observed from our study that there was a significant association between age & risk of HCV exposure in type 2 diabetic patient, where the mean age of the HCV ab negative patients was 51. (18) who reported that the prevalence of HCV appears to increase dramatically with age with the highest rates observed among populations aged greater than 40 years.
The prevalence of HCV infection in males and females were found to be 44.2% and 36.6%, respectively, however this difference did not reach statistical significance (P= 0.159), indicating that gender plays no role in the prevalence of HCV infection among diabetic type 2 patients.
The absence of a relationship between residence of the patients and the prevalence of infection in Sharkia governorate is not in agreement with many studies which reported higher prevalence in rural areas (19) (20) . This is not surprising as it may be in part due to the agriculture nature of Sharkia governorate and on other part it reflects the rural immigration to urban areas because of the close proximity of urban and rural areas, actually there is no sharp demarcation between inhabitants of cities and villages.
Socioeconomic level and educational level have a major role in HCV prevalence in type 2 diabetic patients, where HCV infection was commonly affect patients with low socioeconomic level and those of low education level. This may be due to wrong habits and misbelieve predominate in this category of lower educational standard and illiteracy that include; non-sanitary measures, non-sterilized medical procedures like IV injections, paramedical circumcisions, common shaving by public barbers, paramedical ear piercing, tattoo acupuncture and nail cutter sharing. Familial clustering and overcrowding may add more risks for HCV transmission.
Although family Size in HCV ab positive patients in this study is higher than that of HCV ab negative patients but this was not of statistical significance.
There was significant association between family members infected with HCV & exposure to HCV infection, where HCV commonly infects patients who have family members infected with HCV. This is in agreement with that stated by Plancoulaine et al. (2008) (21) who reported a highly significant intra-familial resemblances in HCV seroprevalence between father-offspring, mother-offspring, and sibling-sibling. There was greater HCV strain similarity between family members than between unrelated subjects which can be explained, by familial sources of virus transmission.
Sharing personal utensils like tooth brushes, shaving razors, tattoo acupuncture and nail cutter and paramedical ear piercing and during paramedical circumcision have significant association with the occurrence of HCV infection. This result is in agreement with that reported by Arafa et al. (2005) (19) who concluded that Community and informal health provider related exposures were associated with increased HCV infection.
The significant association between previous blood transfusion& occurrence of HCV infection, is in agreement with that reported by Abdelwahab et al. (2012) (22) who stated that HCV prevalence rates are higher among previously transfused patients. This might be before the era of blood testing for viruses in blood banks or the blood donor carrying HCV virus but in the incubation period which not appear in the laboratory testing (false negative HCV-Ab by ELISA). (24) that most major surgical interventions are done at the better-supplied hospitals and healthcare facilities, HCV exposures due to surgical interventions were less likely to occur and when they did, the viral exposure was lower, resulting in a greater likelihood of spontaneous clearance. This may explain how surgical interventions were the highest risk for HCV acquisition, but not for HCV persistence.
Although the prevalence of HCV antibodies in type 2 diabetic patients who had dental maneuvers is higher than those who did not have but this did not touch the significant level. This was not in agreement with previous studies documented the role of dental maneuvers in transmission of HCV as that done by Farghaly et al. (1998) (25) . This may be explained by following infection control measures in dental clinics which help to decrease the role of dental maneuvers' as risk factors for HCV transmissions.
The significant association between history of previous receiving parenteral anti-bilharzial therapy & exposure to HCV infection is in agreement with many studies which stated that parenteral anti-bilharzial campaigns to control schistosomiasis are the major drivers of the HCV epidemic in Egypt due to reuse of glass syringes and lax sterilization practices (14) (26) .
The significant association between type of diabetes mellitus treatment & occurrence of HCV infection may be due to the use of unsterile syringes and those patients are more liable to diabetes complication's and hospital admission than those using oral therapy for diabetes so they are more prone to HCV infection.
The present study showed that there was no significant association between diabetes control checked by HbA1c level & occurrence of HCV infection and even diabetes complication like neurological, cardiovascular, ophthalmological, renal, dental or diabetic foot also have no significant association with HCV prevalence.
In this study most of the type 2 diabetic patients were overweight or obese but no significant association were detected between degree of obesity measured by BMI & occurrence of HCV infection.
It was observed from our study that there was significant difference in duration of diabetes mellitus between patient who have HCV infection & patients have not HCV infection, where HCV infection tend to occur more commonly in patients with longer duration of diabetes mellitus, This is in agreement with that stated by Skowronski et al. (2006) (27) that HCV replication may be favored by hyper-insulinemia and/or the increased serum levels of free fatty acids observed in patients with insulin resistance (IR) and type 2 DM additionally. Type 2 DM is, to some extent, associated with an immune-compromised state, which leads to derangements of immune function.
Using univariate analysis, HCV is highly prevalent in age group 45-65 years, low socioeconomic level patients, low educated patients , patients sharing personal utensils ,family members with HCV patients, who received previous blood transfusion or parenteral anti-bilharzial treatment, previous hospitalized patients, and those treated by insulin injection .
Using multivariate logistic regression analysis, the most significant independable factors associated with development of HCV in diabetic patients were the following:
The most important factor associated with HCV infection is socioeconomic standard; as lower socio economic level may predispose to increase risk of HCV infection in type 2 diabetic patients and higher socio economic standard is less exposed to HCV infection (P = 0.002). This is in agreement with that stated by Medhat et al. (2002) (28) that the community-acquired practices in low socio economic standard people help of HCV transmission in Egypt.
Previous blood transfusion is the second most important risk factor for HCV transmission in type 2 diabetic patients (P = 0.006) this is in agreement with that stated by El-Sadawy et al. (2004) (14) that there is strong correlations between HCV infection and receiving blood transfusion.
Family members infected with HCV is considered the third most Common factor associated with HCV infection among diabetic patients type 2 at Sharkia governorate . Sharing the same living conditions may have a role in exposure of family members to HCV infection as (sharing personal utensils, minor operations in non-qualified centers, same socio economic level ……) Parenteral anti-bilharzial treatment is considered the fourth most Common factor associated with HCV infection among diabetic patients type 2 in Sharkia governorate as patients received PAT are 1.8 times more likely to have HCV infection than those who did not receive (P = 0.027). This is in agreement with previous study by El-Sadawy et al. (2004) (14) who stated that previous parenteral therapy for schistosomiasis was significant predictor of HCV infection at Sharkia governorate.
Patients sharing personal utensils are 2.6 times more likely to have HCV infection so it is important risk factor for HCV transmission among type 2 diabetic patients at Sharkia governorate (P = 0.043).
Previous hospitalization is another important risk factor for HCV transmission in type 2 diabetic patients at Sharkia governorate (P=0.0493). This is in agreement with that reported by Interestingly, the results showed that only 48.6% of HCV ab positive patients know that they have the infection and more than 50% of HCV patients were discovered by this study, this demonstrates the importance of screening programs for HCV in Egypt population especially type 2 diabetic patients.
Of those who know that they have HCV infection only 9.9% had been received interferon and ribavirin therapy while the other 90% of the patients did not receive the proper treatment due to either ignorance by the treatment or they think that the liver support and vitamins are treatment for the virus or the virus may not cause any health problems to them or fear from the interferon side effects.
Conclusion and Recommendation
This study draw attention to the surprisingly higher prevalence of HCV in diabetic patients at Sharkia governorate and it is an effort to highlight the risk factors for this higher prevalence
We recommend:  Screening of diabetic patients for HCV antibodies is highly recommended due to high prevalence in this group of patients.  Screening is mandatory in high risk patients (low socioeconomic standard, previous blood transfusion, Family members infected with HCV, Receiving Parenteral Anti-bilharzial treatment, sharing personal utensils and previous hospitalization).  Improving socioeconomic standard and educational level may limit spread of many infectious diseases as HCV virus.  Health education to increase population awareness about modes of HCV transmission and risk of sharing personal utensils.  More attention to Sharkia governorate regarding the amount of the new HCV treatment e.g. sofosbuvir to the patients.  Further studies should be performed to investigate if the new HCV treatments will cure DM or improve glycemic control in HCV patients.. 
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